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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the rotational frequency of 
an object to be evaluated even if timing pulses indicating the 
rotational frequency of the object can not be gathered. 
SOLUTION: The method has a problem, degree sound component 
extraction stage HI for extracting components of Intensity above 
specific intensity from a time series of sound data on a frequency 
spectrum composed of a time axis and a frequency axis, a 
fr-equency specification stage H2 for specifying frequencies of the 
extracted problem degree sound components at respective 
sampling points on the time axis, a rotational frequency calculation 
stage H3 for calculating rotational frequencies at the respective 
sampling points from the specified frequencies and a 
predetermined degree of a problem degree sound, and a rotational 
frequency function generation stage H4 for generating a function 
approximating temporal variation of the calculated rotational 
frequencies at the respective sampling points. 
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cw*«4] MtBiiiiiteisaEttixs*\ mmmm^WL=s 

h^l'itcTfibtm-^P^Si^iij^fig^^attlxSi:. ci 

oF^®i^^#^^^fS6tHxg(c Tarn L fcr^si^^^fig^ 
>^i^-e<D;ijS85t^#s-r^;a?s?Sf?$sxs 

i:. coiaig|!(!(#^xS(e:T!tt^^nfc)l?^^i:MiBr^ 

y^T-©iHiitet!{^»wrs[Hisii(g[aix@i:, ccDiate 

c <0lHl|gSfeMi!t^B!tXa(CT4fefi!t*tifcI5iteS[M|g[Jca 



(2) BB 2 0 0 1 - 1 9 4 2 2 1 
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co^t!(7^';i/^»jai!feSfegaixs(cTffttj$nf=& 

Cit*«6] B!JIH^t![^l¥ffiXSfcfigi.^T, «ffte^-r 

70 lt^a[tbx@;&{f^fcci:^!|ttti:-r§l»*^5ffi«cD 

Cli5RJS7] Huia^^iS[^it^WtldX@(i:igi.^T. Hul2 
'^t!(©l:b^»mx@{CTSm^n/-c^lS?IJT'<3[)^SScWit 

(DEte^o^ w^fb^grifiMf ^m^^^^t^ mmwm 
7^- ^ j&ffi^^aa b Tfp fiisffl 7^- ^» ;&^fig-r s M^jaa 

50 ^©i:, dO^^ffia^atcJcoT^^^tiSSFffifflr' 
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Kxmm-^-^i:^f^mmL'S^'>^mmm^t.. ^<Df^m-A 
WL'^^^mm^^\z^^\^xmm'^n^f^mm.'^f^^\c 
-o\i^xmmnx<Dm.WL(o^^^zyf^} >^j^t lt^ij- 

c(Dmr&m.n^m^icmi^x^^-^rL^mm.^tm 

viy'tf}^x(DwmwL^wm-^^^mmwLWWi^^h. c 

BOiByD^^Ati, mmmmmm^^^m^icm\:^x^ 

mmcm-:3i.^xmmmmnmtrj::s>^^^<D:'XWL^:^mm 
xmtit^-ii^-^km.'smmm^t^m^rcct^nmtf 

COOO 1] 

[0 0 0 2] i^^BMimic. r.mm'pmmmo^yiti^ 

[0 0 0 3] 
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4 

m^m^mmmm^v. m^ntcm&mmc-o\,^xm^ 
(PC) ^«Au ^<Dmmt^'n^x\.^^t>\ A 

[0 0 0 4] «?IJ;l{f, #P^T8- 12 2 14 O^^ffit? 

'v/'<xmmmmt>m^sznx\^^^o 

[0 0 0 5] 

20 [0 0 0 6] Sfc. t^e^RMT-ti. fPffl^^ifeiDlHlteSjcD 

[000 7] ^P.tC, tiejfe. t^-^J'jSiJ^^R^T^'-Y^V 
[0 0 0 8] 

m:n^ ^h<Dx^^'sm-mm9my5m^mm-^c t 

^-OSWfc-rSo 2fs:%BJ«$fc. M^^^T^-^tC 
¥0 [0 0 0 9] 

mm&.±(D3m(D!^^^mmniSLZfmm^mf3- p, ^ )^ 
50 ■e©[Hii£is*»wr«iaiigi»staxsi:^(ix.5fcj^ 
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COO 1 0] Frg®i^S!j^fig^i-tttHX@-r«. ^tb:m.tl^ 

m.(D±i^x'<Dmmmt^jS:i&.r?>mwL^^m-r^c mi>^ 
(Dm^^mat^o ^tc 3!^&.±(D-^f>-:/v>-^!^.x' 

[0 0 1 1] ^tz. ^mmc^^=smm:fDmu. m^m 
(om^r- 9 \z.-o\,^xw-m.<n>mmiXi:.(m&<r)jm-^^m 

TM\nx^m\^t:if^mf!ML=^^m^'D\^^xmmmxo:)m. 

^i:*^?)^^^^'; :^^';^T'OlHlfEiS[^«ctB-rsiiieSS[ 

mmiMt. JKomm^miMKx^m-^nrz^^:/ 

•ri.|HlSi!(MS(3fefi)cX^t^M^Ti.>So L*^t, CO 
(HliSiStM^^^XStcT^fiJcSn/clellESiKiiClcS-zJv^ 

x^nm%<ommm^nmt^tmc-^w^^^mn<Dm 
-< )\y9mm.mK.m-:5\,^x^mmmn» hts^^^in 



(4) If M 2001-194221 

[0 0 12] CilT'ti, lil^lgtM^^figXStTlalteia 
oT^|Hl^lST<D^IS7-i';U^jljg^^i[m-rSo CCD 

i:li:j:oT^«^nSo ^LT. i^^gWffliXgTli. 
10 ^<o:iK^Zf ^ )\^^n'&Wtm\'^X'^v'—^ti^<b^-^4K^ 

[0 0 13] 

^wm.\^xwmt^. m 1 «*^B^ii:j:s^w<as7j}So 

20 M:^^t^^^i3-ttl±}XgH 1 rL(r>f^m--m.'^^^mA 
XSH 1 (CTtttil LfcF^M^^^fig^J-lcov^T^P^ttT 

^oj^j^glc^ltS-rsJSjgiScltSxgH 2 i:. CcDJStSIS 

a-rsiaiiteSKgmxgH 3 i:. ^<Dmm^m-iMVL 3 

^jfiiK-rsM8!(^±fig^SlHlteiS(MS!(^fiScXgH 4 i:^ 

JO • mimfmm.WLh\^xmw^^mtif!k>mm.x%^o 
^mmye>mx\t. la^iSjfftBxsHstcT. f^m^^^^ 

'r'5>^''-'^;l/X^ffjBljT#*A-'ofc^T'— ^^i:•^v^Ta■ 
l^ra«cDlHIltoS[;&»5 C i: So 

[0 0 14] 2^^|fifiJgffiT'ti. CtomteiSclf^^fiJfflL 

40 mmmmxh^rcisb. m^o^^^icmvx 

mmmxi±. ^©t^tt^c^6CT^ssst<D^^£;&i^v^^)•^^T 
tti-rso 

[0 0 1 5] *-r. fflig;&^8-rso 

: mmmcmmmc^-^^n:s>mx\ m^<Dm 

50 ■9-4^i'^if*>e.^J^^ (3^t)^) *<4CSo 
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^■mA^iL^nmbi W\ = (leltetS^ [rpm] /6 0) x;^ 

0 0 [HlteT-fetl{±\ 2 0 [Hz] 

CO 0 1 6] S«0 1 ^#Mt-S ISI|glSMIS*>P)^ 

»ttlXS H 5 ^*?^^{4H $ t) M$ -fr i. ^ ^;bX X- ^ 
ffiS»WX@H6?:iiit)jg^-<i-?,XST'^5o -^/-^^l/X 

1 lsiStoft*t?©«jS^is^SC|il-r-5c: i:-e:^/^;l/Xtiin 
^»aiL, i!i/^T. C£D:^^>'^;l/XtiiB^illte{ii® 

M) i:LT|niiitolSMSCJt)^P.(iItel^^«ii)-g.o ^'^yl.XT^- 
^^JitSiJffllXSH 6JCTC0Di^>'^;l/X{iiB»t±JX@H 5 

■Z?|lll^/Vl/X7*-^f*^^fi!t^n5o ilcDJcafc^iHSqjS: 
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^'r5>y.'^;l/X;Sr±fi!tT^^i:, ^-r5>^/'^;|/X0D 

[0 0 17] iff * bV^I^Sfiff^^T'li, HlK^acttJXgH 
3*^ BgM'^i!(SfiK^^£DMii&^i:Ji|TjS0 2;^;&+)->y 
';>^i^i:bT§jiSO|eI$ESt^»Wr5X:g^{i^. HI 

essfMiif^figxsH 4 p,g{i&i^i:*iT;iS<D 2 m>mm 

5XS^MK.^<fc3(cbTt>av\ •rsi:> it^tttc^ 

[0 0 18] sfc. [5i!fteig(»mxsH3*^ Bga:^ig(W 
mmn^^^nmH 4 3 MnuKo^^tDmmmcm 

■r-5XS^{lx.§i3{cLT'E>av\ -r-Si:. — :^^£D 

20 [0 0 1 9] 0 2 0 1 ic^^t^wmmmm^mcji 

^•r^n— ^-v— h-p^§o 0 2 JC^-r <fc 3 ic, [ei^ 

Mis^fefiScxgH 1 1 icmi^r. mmmmm^^nmii 1 

H5, Hscomm^n-oxmmmji^^^zy^^'iji'T.:^ 

[0 0 2 0] sfc. mzic^tm-an. ^^^^ffpfuxs 
H 1 3{cT. ^^m.y ^ jvisimf&m^m^^r:k^m^miii 

40 [0 0 2 1] Sfc. ©7^-^{c3^f-r5?i^a<t((Dffl!fflii;& 

JElCjrJLT:^|5t^s¥(BX@H l 3 JcTttttl^nSi^iaB 
cD^)EA<,&46^1t^^»ttJ-ri>i^^Wlt^»(±}XgH 1 
4^ilx.SJ:3{cLTta</\ cntcj;!?. 

Co 0 2 2] C(Di^^glt^»mxSH 1 4fC 

^IeV^T. '^^SJt^SCaxSH 1 4JCTM[tB^nfcl^3^ 

50 ;^#$|ll»CM'<#X.5lsIfES[ttT'-^r^J5RXSH 1 5* 
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CO 0 2 3] 0 3 *f|H^O-*fiS0ffi{Cj;§^ffPili 

[0 0 2 4] mmsm^meit. m^i£^^-v±ji'=iy 

kfzi-^5f (PC) T-fei9, >'^-y-^-;l/n>tfi-^{i, 
ya^-^AJ&^fTf^C put. COC PUcDafelBMi: 

X.. C D— R0M:&i:£Diaifi«f*:9*->P)V='— ^^yn^'* 
Co 0 2 5] C<Dffi^MS*®li> ^^^JO^f'-^tc 

^^i^mmi I 2t. c<Dmm^^m^^i^iii^i i 2 

8 t^m^XKr^?>o 

Co 0 2 6] m^mm^mt-^ e^c. lateStKisifiicgp 
Co 0 2 7] t^fc. im.^mm^ 1 2 2tc, :!k^^(d± 

«:^(cM-r§^BEJ±^^»ttir^^ffit^Wmg|5^. (Hi 
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[0 0 2 8] il<DmZK7rs\.tmmt. V:^;^n> 
-^fi. CD— ROM^cDiBSiftf^^gtCtS^W^tlT/^- 
[0 0 2 9] ii€)^ff<ffifflya^-^A«. m^M^m 

mmm^h. ^<Df^m:m.^is.'>^m\hm^^cm.\zxm 
^n^f^m>!m.'^^^K'D\,^xnm^x(DW.^(o^^'^ 

ti^m^^t. n<ommiMmm'^K^^xm-m-^n^^'^ 

^■^^^mmwm^±im^t^m?Lx^^^o 
[0 0 3 0] ra^^A«?p,tc, mtmmwL^mi^ 

)\^^mmM^n^\c.my:,xwm^^^^^tm<n>^4m. 

y I- )\'9nwmrim':5\^x^wmm^m ^r^^ ^■im.<r>:iK 

n5>=S-J§^*V^-y-^-;l/n:/tfa.-^ 1 0 4tcrSltT? 

n-scfe, >'^— y-^-'i/ri^'ifj.— :jfi±^3{c^-rffi^ 

[003 1] cc-e. rftf^^.iarS}S<^j i:i/->3i:^Je: 

^n^(DJ).xm^%m^m (/^-y-^;i/nvif^- 
fe# L T n > e a. — ^grKift? -a- 5 i: (D v^-rn 

Co 0 3 2] *^fifi}K^JCj;SflJffl5^)Sfe«, 

Co 0 3 3] ±aLfc<k-5{c*||Sfi}gSJcj:5i:, gtftj 
Vex ^ ^ o /-ci^l!t©lcS-c5 < #ffl£Dffpffl5A^ BTflg 

So 

Co 0 3 4] 
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1 '0^-i'5>'<7/^;l/X^iRjAtyfci6to[5iSiti 0 
tie)fc>'^— y-^;i/3>t?jL— :Jj (PC) i04i:. 

p c 1 0 4tciiK$nfcA/D^^g§ 1 0 5 h^mmt 

[0 0 3 5] z^— y-;h;l/3Vtfa.— i5? (PC) 104 

^' ^L-^ y :7 h i: cti p. J; t3 Tff p. nfclSffB*^ B if ffiji^ 
^^wm-rsffpffii^stHyy ht^fifxTi/^^o m^y 

[0 0 3 6] :^m&m-e(Dwmnmc{tmm.^tmm.'^ 

^^V^^bXA^Snti*. ^tSt7-r;b^ (lBltei!(i:^-VcDi» 
Co 0 3 7] KffM^ti. l-9-i'^;I/tc l(HltL<(i2[5i 

^mmv. ^(D^^hximi-x^^rz-hK c(D:^mxi,t. 
<D'^-(5.>ifx^±-r^=s^'^^nx\^^vo mtc. m 

[0038] 05 nm^mm^m e oittSfi»j©«EBs;&3^ 
:/s 1) . ppgM'^t;(^co^»-Yy^sa^-r§ (xx^yys 

2) o c:n«> ^^J6ES^L:^v^A:^¥a:*^BP C i 0 4 

tc^-x- ^ icx—ys^m^f ?> JM^ffl CD ■r'- ;&*g»^-r 
:/S4) o -^LT. ^W'^t^mi.tzf^wmL^^ta^n 

m^mmt^ (x-r>yrs5) » ^jxt^. ^iioit^;^ 
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[0 0 3 9] mm^x^^^m-t^zit ax^yfs 
7) . sf, i^^ify-f )\y^ic^or<sm^^'§Si^ 

(X7^-yyS8) o <lCD^ol,C^^S.>-irmicm7'—'St 

^mmLtcm. r^m^A^^(D^K^m^mm'r^ (xx 

•y:/S9) o »fM^<DffPffiT«, il(Dg-ff^i!jti:S-:5V'> 

[0 0 4 0] <mm'^>mmmit'ifi^y^iu^^i^mt 
10 iAiiifEtirz=s<o^xmmi^^m.ai-t^cti,tmmx& 

[0 0 4 1] ciDrctb. :$immmxt,t. ^wcomcn-r 
20 ^fsm:-km.'^<D\^}t>:btm^i^^^chx% f^^^^^ 

3, Z.<D^m<r>m^m% (A) 71jM06 (C) 
■b;l/^;i-:/U llIte*<±#L. ^i*:^t>;^% < *oTV^ 

[0 0 4 2] miifmmMm'm(Dyxi-^^—vx% 

So jlM^OfFffi (X5^>yys 1 1) ^"Tx 06 

io (A) fc^f J: 3 ^^:#^^^c^6 0 cD^*!|#^£D/^> K"li 

(^^^ttai^i6i5['fii) sBT-^m-r (XT^-yys i 

2) o :^(c, 0 6 (B) {C^-r<t5lC. ^fflLfc^(D^ 
ffi6 4J&«46S (X-r-y:/'S 1 3) o 

3«r*465 (XT^-y^S 1 4) „ 06 

(C) (c^fJ;-5fc, ^f*:cD^ffi6 3(cM-rSF^M:^S!( 
^O^ffiG 4cD]t*6 7^SttJ-r-i. (X-7">y:/S 1 

5) o -rSi:. '^^^tt^*^«^?.0 6 (C) cD?gF^6 

40 vX^?nTL$diIi:*^efFffi;SiS^J±iKWa»Td6 
SfPfiBj^fc-rS (XT^'y^S 1 6) o 
[0 0 4 3] mmU(0^4fmt. 06 (A) \Z.7hti^b 

*J6-5i:06 (B) ©ttttl^ffC»J:dtc:Q:So coi: 

|WI^tc^f*<D§BEt0(DJ:3(c*i6Tte<o CcDjft 
W?n/c:P^M:^S!(B©^-JE6 4 i:^<*gco§ff 6 3 i:© 
lt^*ffit«i:, 06 (C) fC3^-rJ:3fc. raS-^JSSt^A^ 
50 ;fc:#<rax.5Jg^ji:«^f*^{cJ*-rsKIS^iS^coJt^ 
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[0 0 4 4] 08 (A) ^^XJ (B) ^:lKk. 1 1 

'DfWKWL'^iS^'h^ v> i Wffi? nfc t © i: , ^^^^ i ^ i: If 

L 8 1 0 1 7 2 0 %saf. ^©te 
^\t^wm<r>^<r>\t. s^ot!— i'*^6 o%, i 7:^cDtf 

V :7 h LT^ifffifb-r -s c t i t) . acdhim 

So 

[0 0 4 5] 

Cm2llfiS^]| <5'-l'5>^5^/Vl/X>±^L/j:^rllfifi0>J 

[0 0 4 6] ^-r. m^WL7.-<.if Ppg®:^^^ 
<DB#Ki:Jlffi^^^5j?a6§o ccoiliSiStx-^^ m 

9 (A) {c^-rj;otc. «t«i*^wiiLT. mm^mm. 

c:i:A<T^-5o 13 9 (B) {c. SSaoAtt/^gPii-^M^ 
13 9 (B) iC^.t^olC. P^gl 3 3ti. iHlteiftCj; 

i6^ ;aifit^o{6(.^gi5i)-tcT«i-it«a±tc?ini.o 
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[0 0 4 7] -15. lHltE85(0^{ttcfSCTil 

jss!j*^^{b-rso 09 (B) ic^^tmxHi. mm^±<D 
^mt-^ 6 mmm.'b'ovim^ i: ^fk lt s ^^^^ 

COrcibs 0 9 (B) fC^-ri3tc|5if5|5{c7)^fb{cigtje 

[0 0 4 8] clcDi^tCv 09 (B) iC^-rmr^^T.^ 

3 0«:#^-rSCi:*^T#So i^|!C^©5SJ*tt^ 
A6*iJB^bTl/^5gRTt±*(/->fci6> 0 9 (B) tc^-t^o 

M<^^wii5■r§^K^s*^^So ^^c-r^^^^^f-sit^ 

[0 0 4 9] c©j;3jc. m^^mmti^xmm^mm. 

± § o (^p^sii tnK mmmti^Ti)'^ -dxi^^ 
Kit. ^^'^AL-^mmm.^mmmmtmcu<t3:^rctf). 

:^Tti'^<o(D^smtimn^o tammoD^'f—^xii. mm. 

V^o 

[0 0 5 0] 0 1 0{i^-i'5i'^y>'^;i/X5coifig;&— :^ 

[0 0 5 1] 1. m3icmtmm.m.n^mi 1 4it. tt^ 

loM^m^ (7.7^-y:/B 1) o 

40 2. m^iiiffttigp 1 1 ithj^iiLm(Dmmmtm.^(o 
r^m^m^iE,mm.^^^tb^o m^is. 2476 chz] 

X3 Y^^KX^^iy^^. 2 4 6 7/3 7X6 0=4 00 0 
[rpnili:;^^ C^-r-yyB 2) » 

3. |pHS{C. [Hlteii(SCtilg|5 1 1 8«. *ljiS-e<D15lKiSj^ 
*46«o i^^<D^j&^*^9 2 5 [Hz] i:-rSfc, 92 5 
/3 7X60=1500 [rpm] (XT-'y^B 
2) o 

4. Iilteli(gii!(4fefiRg|5 1 1 8«^ i(&Ji^t$«;SODK<DIi|fe 
50 3) o 
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RPM= 4000-1 SOOXAt 

!i(D^t)\ mi nc^^f7ti—^^—hT^a:>msmmWL 

60/4000=0. 015 [sec] 
5) o 

4000-1500x0. 01 5=3977. 5 [rpm] 
6 0/3995. 5 = 0. 01508 [sec] 

8. ±iE6,7^^D3gL, *?^sffi«s-??fTi/\ mM^mp^ 

!,CJVlyXy^~'^:^m^^tS (X7^>y7'B7, 38) „ 
[0 0 5 2] C<DJ;3{C. P^S'^i!(^(D^^^*^gt»I<D» 

CO 0 5 33 ±tB©caj-z?«. ii^j^tm}^<o^(Dm'^-v. 
^it^LTt3#. «/J^-ss:&^■^cs-:5v^T^laco-« 

Coo 5 4] 

^^:LT^,a^^*v ll3llfiSfiajT'«. Rlf^oS*Pfca^ 

CO 0 5 5] 10 0 [Hz] (O'A^y ^ fv^i^mmmms 
m-^. w^AiSL(D^A^'p,ij^mm.wi.(o±T s o [hz] mv 

ttffl-rSo Cinti. 6 0 0 0 [rpm] X'Tm—'A^miC 
CO 0 5 6] mi 2 {ca^-r<t 3 — mtclHlitolSJb^T^ 



(9) If M 2 0 0 1 - 1 9 4 2 2 1 

7(5 

lai 2 (A) comm<OJ^^ 103:^0 f^fc-fe^ SUS^fS 

i^lStcDi^lif'f'^L.^il^Sif i:OS{± AHz = RPM/60T? 

^X(0~^kWimX'^;^?,o 
CO 0 5 7] C CXmmiiCfi^<Di3\ 3LZyi;f:y<omm^ 
*H6V^*-a-T\ 1 8 0 0 [rpm] A H z = 3 0 

[Hz] T'SO. 100 [Hz] ifsi:t,>9@^<D:^j<:S![amJl 
X^^<rj:;i,, 

CO 0 5 8] Hi 3^±. ^i^me scD'^E.mmmt. 
n^A^<D^^m 6 4 (D=BE.mimm^ t . ^i*^ e 3 

^tb*6 7 (Dit^mtmmt^^iTstr&mmx^^^o m 1 

3 (A) {±. i^gjttttiisigsstiiii^ 1 0 0 [Hz] mmicm 

2x:km^^mm-r^t. mi 3 ca) icxn^4 4-v 

r£t>%. 013 (A) lc^-rfl«J-e«, 6 3 filHlte 

^(DTm^:#v>)lH:^^ffAM^^<:S:So ^LT. ^^4 

^«Deffii:^oTt.^5o lilSJSttliliS8S[i|@3 21? 

iAtti 6 7 (Ditmmtf&mit. ^mnn 4 

4T?^-rJ:3fc::A:^<^oTV>5o <im±. ^M±OSP 
CO 0 5 9] cti^RS^-r^^rffitbT. ttmffiJg-H^ 

*<^5o 013 (B) jc. c<D^^Am.mmmmm.3 

4 7?^^^ 6 4 ^mm i^tzm-^<o=§mmtfm t -e©^ 

tSf^tl:^ 6 7 coit*^<bjfi^jg^s^-ro 013 (B) fc^ 

COO6O]013 (B) CDm^4 6X^-^n^^^cD 

40 iotc. Rr^.^^ai±lJlig^^3 4^ffl^^§i:. fglslKaJ 

X. A^^^m&&<mtiiX"^rc^<D tm^p>n?>o - 

50 StJif— l9:fcgff'E.:'i:l?<^Sfc4&. iSHHUEac^J-o-^SK 
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17 

CO 0 6 1 3 E 1 3 (A) ic^s-rmm.miiimm^m3 z 

(c^S'^^^^oatti^SSiilt^LT, 013 (B) \z.7r^ 
m.m \ 3 (A) ^c:^■r^Ji:lti0^LT:*:^<^■pTv^ 

[0062] CCDJ:3 ^i«lHlKg|J^T'©?g^i:<D^-Sfe 

ic^Ja-r^fcfetcti. S^fi^tc. 3 0 0 0(5iteJ;t) 

1 0 0 [Hz] •x:nm'Smk^^-^:i^'m 
©ttW^fra fcSv-'o — i 8 O O H^ij^T-etis m 

WL^W&Wi^^'^hU}j^o 1 8 0 OlHlteA^P) 3 0 0 OmK 

ti. 1 8 0 0 iHlteA^ ?) 3 0 0 0 lHl$EOF^tD|51|E^;& L€ 
[0 0 6 3] 012 (B) lc^-rj:3{c. C(Di^S![aiil 
M3 8 OfJt^TH^^ige 4 0 i:Bl^m^4 2 i:^^«b 

[0 0 6 4] fpffiji^^ii-r^gT^'— ^OlEffl^^HTa 

mmifmi 2 (B) fc^-rH^sis?4 0{c^^n5o-e 

^ntf. :k^t^mmi^^m^m^tL. -7?> lai 2 
( B ) (om^ 4 2 r-mr^^mmc-B^n^immsii^ 

^^^t^\^\ 2o<D®ige4o. 4 2icm.^^m^wM-r 

^©T-^nti's R»T^OL#v^<ii3 8K:jSDT0^3b'>Br^ 

[0 0 6 5] 0 1 4 :^mmmici:?>i^m.wiinim 
11)0 ^LT, mmnm^^=.>if(D^mm\ l# 

3) „ {g[iiiiteiicT'fenii\ Ri^'^^isi4toSj^^*i 

3 2{C^^f -5 (XT^y^F 14), 

[0 0 6 6] Si^V^T, F F TftScDSigitimffi-^ff-W^ 

■vT'F 1 5) o ^LT. 01 4lC^tmV<'tmc. F F 

T mn<ommm t^-c^^if^ ^yi/xH^T"— is i: ©it 



(10) ItM 2 0 0 1 - 1 9 4 2 2 1 

ffliE-rs ixv^^yp 1 6) „ ^e.jc. FFTft-^cDa 

[0 0 6 7] F F T&m^m^iyyh^^^tzm^. ^A<D^ 

Ux-y^F 1 9) 0 -;5r. :^>jcD:5?-r5:^y/^;!/XfcS 
[0 0 6 8] ±^Lfc<t-5fi:*Slfififiajlca:Si:, |5||£ifc 

46. i^liIltogi5^[^•^^:•^^^T^±^Sc^J.;^^1.(Dfi!^:«•^^^)iity 
t» lit? c i: A^* < t» , i^lS^ttm^Sa*^ J; ») |ql± 
[0 0 6 9] 

01 sRxfmi 6^mmvTmwkt^if)^m^^j:m 
[0070] 01 5 (A) ic^-tmxii. ttm^M\^^m 

5 1 X^TikSicr. 3 9 0 0 [rpm] TIB. Q 

40 cDlHl*5t![T'^iS^Jt^6 7CDig(/^giJ^^*^Ji^LTI/^^o 

015 (B) ti:5^-rfiajT?t±. *nj; I? tigi/^iHifE 

fitBlCT. 2 8 0 0 [rpm] T'16. 2 t^s:r>T\^^„ 
^LT. 7«, 015 (A) tc^^-TW-^J: 

^LT4oD. y-fFUVi^ (t?F^5 2#fi8) ^•Z?ig?t^tb 

Si:. 015 (A) tc^-TM^iO t0 1 5 (B) {c^ 

50 [OO71]015(A) fC^fiftJ^OM^f*, BilHllg 
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T^j^iSf^it^e 7 CD tf—^^^i^nTI/^ ^fc 46. ikW-(Dm 
^t/h^<^oTl/^-g)o cnicMU 015 (B) 

015 (A) {C^-rM^<D73 7b^ia 1 5 (B) \z^tWLB 

[0 0 7 2] co^gi5-a-^efes-r'^<, i^mMmx^i. 
A^t#sn^o ±aiLfc^jTti. 015 (A) \z5ji.-tmn 

tb^ttS. 9 6T'fe-5(Dlc^^LT. 015 (B) {C^f 

/-Co 

[0 0 7 3] I^M«lfPfiffiT?OSI»<0»tt5^tt. -^ODilO 

[0 0 7 4] 01 6 coa»i±^;&M[tti-r^MS^ 

1) o ^®fiiH-eOF FTthS^frVx BgS^^i5(^ff^ 
*46« (Xt^^vT'AZZ) „ ^P,{C. fFffiii^TffiB$-e 
i^tlil^ (X-7^-y^A2 3) o fi-lC|g**>e>, fPttlSffl 

tb^) ^*46S (X7^>v:/A2 4) o 

[0 0 7 5] ±M\^tc^=)\z.i^mm.m\^i^^ii. m^co 

[0 0 7 6] 

-^i:i:bi|?LTi.^feo cti^iosm^bb, ffPffilija^ 
lRl±*H±Sfc46t, 2|s:J|fififl»JT«. fPlffiESBB^^RaWlT' 

[0 0 7 7] ^rafA^lHlSi!{$ft{C^^-ri./c46(c, 
S!j§J:b^*^f#e.n/-cB#;^<DlHlfei!{1«ffi*^itJ.Si:^:5o * 
^1I6«»JT«, MfttW^rSf-r^^i^/^^UX^^fefigU CCD 
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n^<Dw\m^^wmt^o ^tc. ^m.^mm.^m\^-^xm. 

[0 0 7 8] mi 7lzmU^t^'<^>'^'/^)\yXRr}F 

—^AMf^xit-^x&mxmm-^n^o mi iic^-tmx 
trt. -^^&micj&i^mx'mm.mi)m'pLxi^:s,o mm^ 

F F T|+»©a*pi|@8 7 It. E(DtiLmXi>mi^X^^o 

L-6^u 017 (A) ic^tmm^sii^t. mi 7 

fc^i!c^<D^ffi*^^iESt(cl[a^ < o T L $ 3 o 
[0 0 7 9] *fc. lHieS(fhgt{C^-r = >if7'-3f (El 

mimoDf"-^ t i.xmt>n^o 

[0080] ^CX. :^mmmXli. F F TH-»*t«'> 

oaffiRt>*:^Ufi;b^^5j<46. ^coB#(Da:;>;:J:b^> g/J^tb 

It. mmmmpi<Dmmitmtmmm<D^mi}m^ti 

So 

[0 0 8 1 ] 0 1 8 iC^(Dm^^-t<, m I 8 ^<D^A^^ 

)Eit^6 7«, ±E<0«:*:tb^^rn <v hLfcfeo-efe 

So i^lS^ffi«D«©^ffitb**,*46TV^5o 01 

8 (A) K^t±t^^6 SCDm'Sli. mm±.:'XWL^t''iz 
f?V^tW»f^n/S:fe©-l?, 2 90 0 [rpm] Huft*^«t 

5§^v^i:^nfco -75r, 018 (B) i>c^t^m<Dm. 

^li. '^i!^^*^'^^v^i:¥lJ»T^nfc^>©T'd55o ^fftb 
40 ^cDe-^-fiST'li. 0 18 (A) (D3 7 0 0 [rpm] M 
i&t. 018 (B) ©2 000 [rpm] Mifi*^«(r|ll^ 
T-^S*^ SlgfJt^^^Si:. 018 (A) {C3^-riS?}B 
T'lilO. 0 4%X&^(DlCtiLX. 018 (B) IC5^ 

Tf&mxHt 6 . 5 5 % < . li^pfB i: mm<Dmm 

(B) ©tgP^g 0T'^-r2 0 0 0 [rpm] MifiO^ii^ 

«:i:LT*fc^01 8 (A) (0:fjit)^:im^i}'^±'^^^t 
50 v^3Si:fitAM#p.ti«c:4:i::&5o 
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[0 0 8 2] cfDi^ic. ^sWTti^<. mtmmx' 

^y;K.tt*1 5 0 0 [rpra] A->S4 0 00 [rpra] 

CO 0 8 3] 01 9{±. *ll6gfl?iJ{cj:;5^fpfffi5n,Ji(D— 
E2) „ ^P>IC^ mWl^'X^Vl'X(DiiLmT% FFTthg 

©a*p<i#feTFFTtf-a[**tfu ^xf&itm^^ib^ 

4) o 

[0 0 8 4] ^©/^;I/XlcMt>rc*>S*''^49j^L (Xt^ 

^t^itm^wm-r?> (X7^-y:rE6) o cti^mm 

®fflrto^/^;i/X(cov^TfT5 (X7^>y:;^E 7) „ 

[0 0 8 5] mi^T. mmmmm. mm=smttmi:\ ^ 
(X7^>y7°E8) „ fp(iffi®HrtT% mn-^^^mtmu^k 

9) o 

[0 0 8 6] ±aLfc0IJ-e«, iSlHlf£0^*^&<SIiIfto(i: 

[0 0 8 7] mmmmwLKm-^y'^rmmmiT'- 
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[0 0 8 8] 

MiE>Hua?©F F TIfglCT. mi 7fC^-rJ;3tC, ill 
[HUEifegP^J-T'li:. F F T<Dlt»il'aAV^;U7.P^Pi j; 0 fe^ 
#</^«^*<*So jg|gligg|5^:}-e«, -'^^bXraPSJC 

^LTF F TCD|t»iliSO^i6^SiJ^AVh$<*oTL$ 

[0 0 8 9] <l<DJ:3*^^^^l»±-rSfci6, *SIS6 
F F T©ti-S*ii:/Vl/X7^-^WIH;&i:l:i!|LT 
^S.<D^lE^VfVo F FTff-lCT't#?.nS^EE«, 
F F TCDfUCilirtO-r— ^fCD^ET^So ^CT, J^Ay 
XMIiS*^tfSf|iJ;Dfe/hSv^«-&tt, t1-l[i^«<D^ffi;& 

[0 0 9 0] 0 2 Oli. 017 (A) Or'— ^^hukEO 

17 (A) -^liS 7 0 0 [rpra] ft-ofcO^Kn 
LT. 0 2 0 tc^-re?!JT«. 2 6 00 [rpra] i:li,®T' 

OT(^)^T^$tl, F F Ttf-lC^tT^^JC^^U 

[0 0 9 1] «gi^^^ffil±*= (Z 0M5[SflEx A 
t) ) / (X (^^ffix A t) ) 

CCT. At = (/^;l/XF^PiT^— 5?^) / (FFTfi-lC 
if@) 

[0 0 9 2] iltO<J;3^^l±OMlE«. /^;l'X#fitTCD 
[0 0 9 3] ±aiLfeJ;a(c*SgS6^JtcJ;:Si:s gf©M^ 

[0 0 9 4] 

[^7*fififiaj] ±a?LfcS^fig^J{cd:^^fFffi(Dg^;gr 

50 iSg^-ST^^i^is^A^pgB^ia^-efesft^sjb^^iW^ 
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[0 0 9 5] 0 2 U±, ~l^m<Dly~^»-irv'—-Si^m 

^ 2 HSfe^iJ^tc^ L tc^mic J: D lHltel![MI!(Xfi ^ f 5 
>i^^'?;l/X^*fi!c-r5o liIii5S[i:ffF<iffi«^i:-r5i^lS*^ 

[0 0 9 6] ^v^T. :^^S{7-Y;i'^ilMt![^fflv^T. if 

T (;^x>y:^H2 3) , ^T^-^j^^^-r-So ^kWi^^^ 

[0 0 9 7] rn^^X. ^^S(^7b^fi^LTt/^§lHlK^^5S 
^■r§ (.TsT-yfHZ 5) o ^V^T. »<ffi^^^;< — 

[0 0 9 8] ^l/^T. F F T^fflV^TijXr^^tf-lC-rS 

CO 0 9 9] -7^^ 1#^<0lHl^ii{CTlt^A^!|f {c:^# 

9) . iHlKSKSiJtc^i&ti^^SSiffirb-rsiiav^ (;^x-y 
3 1) o 

[0 10 0] 1 lC:^-r7n— ^-\'— h{cT±jiS 

/-cA^ 0 2 xKTT^-tmii^mtb-f. m^iix Qo:kmm.^ 
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Co 1 0 1] 

T|h|IeS!c»WXS{c T»tH ^ tifc^mfEli o^fb^jfiM 

^<i<o^mmm^icm-:3\.^xmm^^cti)'^x^^ -rs 

Co 1 0 2] ^tc. ^^Bnicx^mmm:f3mxit. mm 
mmi&^m.x.mcxmmm.mm'^^^snrcik. -m.y 

%\rLmct^m^mz.'^-ox^mm^x(ry^^y ^ }\/^ 

-< )\^^nwLW^^my^^xm'T-9is^fbmm&L<r>m^ 

z/^j -^^i/xx— ^ ifwm\x 1? ^(/■'^fto^T^— ^ x^ o 

CiaS<Dffi¥=S:iiB^] 

C02] laui:^■r^fLS^cM^.^T^^l¥lffi-r^^fp^B:^ 

C0 3 ] *«W©-*asmffite J; 5 ^IfffiSBcO^ifigeiJ 

cms] *l«Womi3gfif5fi»J<05ttl!mS«:5^-r7a-^ 
-V— hTfeSo 

cia 6 ] 0 5 tc^-rMfi!t-e<DiSigg^«»wfflii<D-gij;&^r 

j^JBET-a&t), 1216 (A) ttlt^^j^lSO^Oattl^^ 
•riaT% 06 (B) «^^Ei:«SUl^EEt^JtiKbfc0iJ 
^ThtWn. 0 6 (C) {±^^ff<Dl±^;&a^-r0T'^ 

•So 

C07] ^^\n^<tmwLx<r>m^<r^mmm<n—m^ 
so ^■tyxn—^^^—hx&^o 
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8 (A) \,r4KW.y )^y^'ik(0^if^f^mtrj;i^rj:\,^m^in 
-riaT% us (B) «8:^©§OT^Si:;&SfiRJ:&^-ria 

mm^mmt^rcib(Dmmmx^^K). 09 (a) «if7^ 

9 (B) \.mmA:^^^h)v<D~m^^.'rmx^^o 
[01 0] :if.mn(Dm2mmwnc^*)m^^-( ^zyiff^ 

;i'X^^fig-r§fc46©«iSF«j§^^-riJtB^0t?fes„ /o 

012 (A) iitm^^mkmmTmmsixmmmL 
^mmw.w^o:>m^7\<-rmx. 012 (b) 

^^t)#^-i.eij^^-r0T^«o 

fi«j^^-r0T^ 013 (B) «Rr^:^^}atbJijsss:iiiT' 
i^»^*tttB bfc^j^3^-r0T?*5o 

[014] H^:^^g5[}SWJl?SS[ifii:RJS:^j>;iaatt}il{Si!t 
[015] ll4*MM©»S^SiB^-rsfci6<DiSm0T 

$.0. lai 5 (A) lt'mi<D^7'-^<D^W'^. ^AWL^ 

Rif'to:>tt^<Di&m^^-tm'z\ 015 (B) itmzo) 



2001-194221 
[016] m4||SSf0ljT©MSXScO-0iJ^^x-r7a— 

[0 17] :^mM(om5mmmTmmtrj:^^^^-^^ 
^^j\^7.tm^m.t(om^^^^-rmmmT&<o. 01 7 
(A) i,tM^m<Dm^<Dm^^-tmr\ 017 (b) (± 

[0 18] IsIIeMt'— ^CD— M^^-ri5i0^0Tfet>. 0 
1 8 (A) It r^SSl-'J tSnfciM^cDHIEiSifft-r'— 

^(D—m^^-tmx^ 018 (B) « rg^*->j tma-iE 
[019] ig5Sisa<5ii(cj;s^i?iffi5as©— eij^s^-r 7 

[02 0] *%B^«Dm6 j||ffiWcJ;SMiEi!!La^fTofc 

«^coiHiiEi!(W7^- ^ o— e!i^^-riJiW0-efe So 

[02 1] *|gB^©|g7*fiSM»cJ:S«iPffiJ!iS<D-fi9J 

7a— ^-v— hT&So 
[t^^^DgfiW] 

1 wmtim^ mmMmm. mm. mmm 
6 m^mm^m 

2 2 ffPM«x-^fW^(#g 

1 1 0 mmm^m^ 

1 1 2 rpgm:^^s!(gfi)c^i'}attigi5 

I 1 4 jgjgisj^f^ais 

I I 6 mmmniii^ 

1 1 8 (Hl^^M^^figgP 

120 :kWLy^)u^mm.mwiiiS^ 

1 2 2 ^^^WffigP 
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